Members of the genera Sulfolobus, Acidianus and Metallosphaera were found to be able to grow chemolithoautotrophically on H2/02. Under these conditions, the strains grew between about 0.2 and 10% 02 per vol. (opt: -1% 02). The oxidation of H2 by 02 was confirmed by the addition of D2 as a tracer. To our knowledge, this is the first demonstration of H2 oxidation by 02 among the Archaea. , 1986). In this respect they resemble members of the genus Thiobacillus. In order to identify possibly existing archaeal H2-oxidizers we examined different members of the Sulfolobales for this metabolic property (Table 1) . Type strains and new isolates within the genera Acidianus, Metallosphaera and Sulfolobus were precultured on suitable substrates (Table 1) under shaking (100 rev/min) in 100 ml Erlenmeyer flasks containing 30 ml of Allen's medium, adjusted to pH 2.5 [Allen, 1959). /ml). Sulfolobus metallicus failed to grow under these conditions. Attempts to adapt cells by subcultivation on H2 and air in the presence of decreasing amounts of S° were unsuccessful. With the exception of Sulfolobus metallicus, all strains were successfully transferred more than 10 times in sequence into fresh mineral medium with H2/C02/02 as gas phase always yielding approximately the same final cell concentrations (not shown). This indicated that the cultures were able to grow on H2/02 as energy source. During growth, H2 was determined by gas chromatography (Hewlett-Packard 5890). Consumption of H2 correlated with growth, as shown for Metallosphaera sedula DSM 5348 (Fig. 1) Allen's medium, in the absence of 02, all strains failed to grow (not shown). In order to prove the new metabolic property of the organisms, H2 in the gas phase was replaced by D2 (99.9% pure; Linde, Höllriegelskreuth, Germany). After 4 days incubation, the cultures were centrifuged and the concentration of HDO in the supernatants were determined by NMR spectroscopy (reference: D20). The results are shown in Table 2 . Significant amounts of HDO had been formed (for example: 200 |imol/ml HDO in the case of Metallosphaera sedula; cell concentration 2 x 10 8 cells/ml), indicating that the organisms were H2 oxidizers. The strains grew in the presence of 02 concentrations from about 0.2% to 10% Ö2 with an optimum around 0.5% (not shown). Therefore, they can be considered as microaerophilic. Since members of the deepest bacterial phylogenetic branch (Aquifex pyrophilus) exhibit the same type of metabolism, hydrogenoxidation may be a rather ancient property of microbial life on Earth.
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